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SUPPLEMENT 


TO THE 


TREATISE 


Watch 8 Clock-work,] 


CALLED 
The Artificial Clock-Maker, 


Whetein is Contain'd, 


1, The Anatomy of a Watch and Clock, 
2, Monſieur KRomer's. Satellite-Inſtrument : 


with Obſervations concerning the Calcula-} 


tion of the Eclipſes of | Jupiter's Satellites, 
and to find the Longitade by them. 

3. A nice way to'correct Pendulum Watches. 

4. Mr Flamſteed's Equation Tables. 

5. To find a Meridian-Line for the Governing 
of Watches, and other Utes. 

6. To make a Teleſcope to keep a Watch by the 
Fixed Stars, 
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TO THE 


READER 


Pon a review of my . Book, int 

_ order to another Edition, 1 
hauve thought it neceſſary to add ſome 
things, and to make ſome ſmall a- 
\ amendments in the body of the Book 
it ſelf. | 

And becauſe I think it a piece of ju- 

ſtice owing to the Buyers of the firſt 
Edition, that I ſhould endeavour, as 
much as I can, to make their Edition 
as compleat as this ;, therefore, inſtead 
of inſerting wh at this Supplement con - 
tains into proper places of the Book, I 
have rather choſen to put it rhapſodi- 
cal ly together : and taken care that it 
be printed ſo, as to be bought by itſelf 
at a {mall price. 


A 2 
Allo 


To the Reader. _ 
Alſo I think my ſelf obliged, to be 
. at the pains to colleF the m0 material 
: alterations, and amendments which I 
have wade in my Book, and here to 
___ then in this Supplement ; where- 
7 ps ogrif-rf Jupply. with.. bis 

en (if he pleaſeth_) what is wantin 
314 uf Eaiezone : 
The (ary ers both of the firſt and 
of thisEdition will (we hopeYexcuſe both 
the Bookſeller and me, for reducing this 
Edition into # leſſer Volume that br may 
| be more portable for the Pocket,and (we 
hope ) [of h Book and Supplement too, 
a: at leaſt, not dearer than the 
firſt Ed; ton, for the benefit of poor 


workmen. 


| J— 
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+ Paſſages wanting in the firſt. 
Edition, 


e F. line 2. afcer pocket- 
pF at add [and others] 1. 4. 
afrer wheels, add {whence ic 
hath its Name] I. penult. dels [ſom- 
times. ] 


| P. 9. After 1: 11- add [the Train is 


the Number of Beats which the Watch 
maketh in an hour, or any other cer- 
tain time. ] 

P. 10. 1. 24. after Whetlgo,add[which. 
runs concentrical, or on the ſame arboy 


with-che ſecond Pinion x.] | 
P. 12. 1, 3. after has, add [ as hath 


been ſaid. ] 
P. 15.1, 15. add in the Margin [ſee 


SeR. 1. $. 2.] ; 
L. 23. In the margin add [See Sect. 


1.9.4] 
P. 19. |. 6. add in the Margin [ See 


d. 4] 
P. 20,1. 20, for 2156. r. 20196, 
P. 25. 1. 2. after Report add| fixed on 


the Grear-wheel.] ; 
P. 28.1.9; add in the Margin [SeR. 


I. Y. 3. £ 
S: 3+ G 7 P.236. * 
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P: 30. . 22, - the Hat 7 
— Bo34-1. 1 Report a andtne 
_ Comrtans YN x 

| Mg 25. 1.12. IG Rules, add[ To find 
many  frokes the Clock frikatb 5 in one 

pre uf the Fuſy, or Borrel.. 
L. 19. after Rule 2; add | To find how 
many \ days the Check will go. | 

I; 27. after Rule: 3. PF [To find the 
number of turns of the Fuſy or Barrel.) 

P. 36. 1; 21. after Rule 4; add [To fx 
the Pin, of Report on the Spiodl of the Great-' 
wheel. 

P,38.1.'8. after turns; add [of the 
Fuſy.] | 

L. 25. after Then,add { (if you make: 
the Great-wheel the Pin-wheel, 2 

P; 53-1. 9. after” Motions, add { in 
. Watch-work Þ. 

P. 57. 1- 17. amend thus [70 )59(5,9]- 

P. 58.1. 26. r. [roundby a] 

P 75.1. penulc. afcer Torbe, add[ ſquare. 
of the. ] 

P. 112.1. 20. add [ or thus with 16: 
turns. ] 

12)72 
8)64 
8 )60 
7156. 
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4 
e 5. Wt 


P, 


Pi122, tod 2. add (if this- Crown- "I 


wheel be too large you, may. ule theſe _ 
numbers, viz. 
| 12)48 
6)48 


6(45.. | 
6)4$ Seconds-hand 
IF 

P. 126. 1: 24 after Sextans , add [or 
any other Teleſcope. | 
| 122, 1:15.. after 2, add- [by the 
directions in Chap. 2: Se. 2. $.5-7 
.L. 28, after If add; as in the las 
ments;in c<.-10. ] | 


2 .T. | 
+ An Explication of the Fignres. þ 
$6 epreſenteth the parts ofa Watch 
and 


I} 


Clock deſcribed in the Book, Cb.1. 

he Wheels, &c.” on the right hand,,... 
is the Watch-part. They on the left , 
the Clock-part. 

A. A. A. A, The upper Plate of the 
Frame: which you may imagine to be 
tranſparent (as of glaſs) to admir of a' 
Proſpe&t of the Whee!-work under- 
_neath it. 

.B. B. The lower Plate of the Frame. 
C. C. C. C. The Pillars. 

D. D. The Spring: Bexes of the Watch, - 
_ and Clock-parr. - | 

E, E. The Great-wheel of each part. 


A 4 F.'F 


1, + B-a85 
" ETSY 
_ 
T.& | id F: 
- Py * "4 


Pl 


a _ # ex 
FF. The 4 
which the Cha 
ped. 
8-8-8 8: 8: 8-8 The Ratchet of each 
part. 


or String is wrap: 


a,a- a. The Hoop, or Rimr of "the Se- 


cond wheel.” 

b. b. The Croſs thereok. 

c. The Pinion. 

- H. The Contrate-wheel. 

I The Crown-wheel. 

d. d. The upper and” lower Pevet 
thereof, | 

" K, A piece of 'Brafs,: in which the 
a e is, in which the Pever d. play- 
Ec 

L, The Pin-wh:e!, with the Striking- 
Pins 6.6.0. C. 0 

--M, The Detent-wheel, 

*N.” The Warning wheel , or fourth 
wheel. 

O The Detent, 

P, The. Lifting-piece. 

.Q. The Fan, and Flying-Pinion. 

R, The Bell. 

S. The Hammer, 

T. The Hammertail. 

V. V. The Chain, or String' of the 
Watch, and Clock, 

x.. The Verge or Spindle of the Bal-- 
lance, or Pendulum, 

Y- Y. y. The Rod of the Pendulum. . 
-Z, The Fork. 


of each part,” "about 
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2. The Flatt. 
3. The Great-Ball, 


4. The Correftor or Repulator. 
F. 5. The Pallets, 


I. 
Ep. 2, 

Rerpreſenteth the Satellite Inſtr wnent 
of onſ. Olaus Romer, deſcribed in the 
Book, page 109. 

A. B. the upper Plate of the Inftru- 
ment. 50 

©. D. The lower Plate.. 

K. L. An Axis, or Spind/e, on which 
four wheels are fixed, and turn round 
with it, and with the Hand L. once 
itn 7 days. E. F.G. H: are the Seckets, 
or hollow: Arbors of 4 wheels running 
concentrically, 

The hollow Arbor H. carrieth round: 
the Firſt-Satellitep, and belongeth to the 
Wheel, or Pinion 22, which is driven 
by the fixed Wheel 87. 

The hollow Arbor G: carrieth round” 
the Second-Satellite- S, and belongeth to 
the Wheel 32 which is driven by the 
wheel 63+ And the like of the Arbors 
F, and E+ 


Within all theſe hollow Arbors is © 


another fixed oneincluded; on the top- * 
of which is a Ball (I) repreſenting the * 
Planet. Fupiter-; round which: the Sus” = 


rellites move, repreſented- by: the litlle” © 


Balls-p.f. t. q.- - "This: 


_--” ' The Appendive.. 
This Satellire- Inſtrument. . may be ad-' 


ded to a Watch, by cauſing.the Greats- - 


- Wheel or Dial-wheel to drive round the 


Arbor ;K. L. once in 7 days, Todo - 


which -there are ſufhcient directions. 
given in the preceding Book. 


Thi ufe of the foregoing Inſtrument . 


This Satellite-Inſtrument may be of 
diuſe both at Sea and Land to afliſt 


in-finding the longitude by Jupiter's Sa-- 


zellites*partly,by giving-notice when an 
approaching :Eclipſe is, that we. may 
be ready with a Teleſcope. to obſerve it ; 
and partly; when any Eclipſe happen- 
eth,-to ſhew:which Satellzre it is that is 
eclipſed, which is difficult. to -be ſeen. 
inthe Heavens : and partly, to ſupply. 
che place of Tables, or. Calculation of 
the Satel/ite-Eclipies, which it may do. 
for a little while, .but. it muſt not long 
be truſted unto, 

It.may feem'foreign ts my ſubject, 
toſhew how the Longitude may be found. 
by - Fupiter's Satellites : but becauſe I 
would with all my. power advance this 
way (which far tranſcends all others 
yet known,eſpecially that of .the Log- 
line) therefore I hope..the. Reader will 
excuſe this Digreſſian. 

- The-way to tind the Loxgatude, .by.an 
Eclipſe :of any. ,of . Z«piter's four Satel. 


lites. + 


IN Gn , 


2 ox #4 
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lires is briefly 'this : owing by Tables 
(\uppoſe ſuch 


of the Satellite-Ecliples 
as Mr Flamfteed publiſhed in the” Philo, 
Tran{atf,” No 177, and afterwards gave 
Parker leave topubliſhin his Almanacks, 
Knowing 1 fay) the time when an E- 
clipſe happeneth-in any one part of the 
World ;. obſerve'by a Teleſcope, at what 
time the ſame Eclipſe happeneth in 
any other part-ofthe Wortd, the difte- 
rence of time © giveth the difference of 


Meridians, Thus 'a total Immerſion p54: 
of the firſt Satellite: was 'obferved at 7r-»/. Dee. 
Rome. at' 10 h, 67 53" p.m, Which 168 5, No:" 
Mr Flarſteed notes at 9h.15' 417, The 


difference is 52' 12” ;-and  confequent: 
ly,Rome is 52' 12", or 15 deg. 03 'diſtane 
from the "Meridian of the Engliſh 


IT, 


Obſervatory, where MT Flamfteedobſlerv'd + 


F once had thoughts 'of ſhewing the ' 


way to calculate the Eclipfes of Fupi- 


ters Satellites, and to make* Tables - 
thereof, by the help of my very good + 


Friend Mr Flamfteed's,-and fome other 
obfervations : bur conſidering that it 
would: be too great, a digreffion, and 
efpecially © that Monſienr Caſon hath 
very ingeniouſly, and' well done it fot 


ele Firſt, I ſhall therefore referthe Rea- - 
der to his Fables; rednced to the: Mere - 


dian and Style of (Lindon, -by that very 


judicious Mathematician Mr - Haley; in 


« 


Phils/. Tranſ, No 214. The-- 
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_ The Reader, I hope will pardon me, 
if (before I leave this digreflion) I ob-- 
ſerve a few things which may be of uſe; 


not : only» inthe Calculation of | the 
Eclipſes of the . 3.outermoſt Satellites, 


buc.:alſo may. contract (the . labour. of 


Calculation in the firſt. | 
The firſt thing to beobſerved-is Jups- 
ter:s/place.- For if he be. on his: 4phe- 


limhe moves ſloweſt and-conſequently . 
the Satellites -make their returns to him- 


{dmewhat ſooner, . than when he is on 
his-Mean diſtance and Peribelion,. By Mr 


Flamſteed's firſt Tables the firſt Satellice - 
makes-13 revolutions to. Fapiter, when - 


days h.- 0 
Adbeliotifi=m——— 23: oo 10.79 
Aean diſt anos — —- 23, 00. 11 48 
Peribdlion.=—— — 23 : co. 13. 08 


; The. Second'Satellire makes.- 16 Revo... 


iitions-when Fupiter is on his 
canahe. 
-  Apbilion in 3F.. 12 _ FF T0 
Mean diftance: —= 7JF_, 12 59. 00 
Perebelion —-3$ 4303 IF 


The 7h#d Satellite makes, 5 Revoluti- - 


ens when 7upiter.is On his - 
| days h. * 
Aphelion rt 3F.. 19 Fo; Þy 
 lean-diſt ance — 75: 19 58.00 
Pexipelion.. wmw——— 35. 20. 06-42 


vi, 


(þ 


g>——==W 


—Y 


$—— 


' tation;the 


out:of Fupiter- 
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The: Fourth, or furthermoſt Satellite 


\ makes 5 Revolutions to Fupiter in his 


wr... 7 
Aphelion in— 82 17. 42. F5. 
Mear-diftance —= 83" 18 25 1F 
Peribelion —— —— 82 19 12. 57 
From this account & is eaſy to com- 
pute in what time one Revolution of 
any Satellite is at any time performed : 
which is the next thing to be obferved.. 
Thus in Fupiter's  Mean-diſtkance the 
Revolution of the. 


days-h..  *.. 
Firſt Satelliteis— 1 18 28 36 
Second —= — 3' 13" 17 54 
Third — 7... + 19:36 


Fourth oo — I6' 19 of 02” 
The Keader may himſelf, from wha 
hath been ſaid, .compute the Periods of 
the: Satellites in Fwpiter's other places. 
From theſe things laid down, "it is 
eaſy from an Eclipſe known, to find 
the next that will follow. _ Fer if you 
add one, or more: Revolutions, you 
have the Eclipfes following. Thus for 


example, Fu!y.. 
12 this year days h. * * 
1700, accord- uly 12 14 18. co 


ingtoMrFlam-. 1Revol. 1 18. 28 36 
feed's compey: Tuly. 14, 8. 46 46 

clt 4Revol. 7 1-54.24 
Satellite comes- Tuly. 21-0 41. 00 


ſhadow. 
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ſhadow at 14 h. 18" p.m. (according 
to Mr Caſpni's at 14 h. 20' 56" pm.) 
conſequently: the next Emerſion is oft 


Ful, 14th paſt 8 of Clock in the evening. , 


If: you' add 4 Revolutions, another 
Kmerfion is onFl.'21 at 10 h:41' neatly 
Pp. mas here is exem plified in'the'Mar- 


I”. 
: The laſt thing "I ſhall take notice of 
concerning * the Satellite Ecliples is 
their Durations. This varies according 
as Tupiter is nearer unto, or remoter 
from the 1oth degree of * or $ 
(as Mr: Flamfteed fays.) About which 
points are the Nodes, or interſeRions 


_ of the plane'of the Satellite Orbit and * 


Tupiter's, or the Fovial Ecliptick. Mr 
Caſſmi makes it in 159of ® or &&, 
and varies in the length of the Duration 
of the Eclipſes. © But according to Mr 
Flamſteed (the accuracy of whote obſer- 
vations 35not'to be diſtruſted) the great- 
eſt Semiduration of the 


[N o-: mn” 
Firſt Satellite'is x 9g- 28 
Second - r* 27 28 


Third —— — T1 48% 55 

Fourth '——— 2 26 19 
But - as Jupiter removeth fronr his 
Nedes, the Semidurations diminiſh, And 
when; he is gotten. 55 degrees from 
ether of his Nodet, the Fourth Satellite 
paſſeth . clear. of 'rthe ſhadow, arches 
eth 


oe? 


—_ —S — — 
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leth not into it again, until he comes - 
within $55 degrees of- the- oppoſite. 


ode. 


When Tupiter is on the Limit, or 90. 
degrees from his Nodes, the Leaſt Semi--- 


duration of the Eclipſe ofthe. 
\ h % ps * 
Firſt Satellite. is-x 6. 49- 
Second I.. 18. 59 
Third o—_——_ 1 17 33 


From this account of the Duration- 
of the Satellite Eclipſes, we may Prten 


the Immerſion into Fupiter's ſhadow , 
compute the Emerſion of any Satellite 


out of his. ſhadow : or contrariwiſe, 
«which . will be of ufe co ſee both. the. 
* beginning and end of -any Eclipſe, 


when viſible; I mean., when not 
hindered by Clouds, day light, or Fupi-. 


ter's body. Or if by ſome of theſe means: 


we are hindred from ſeeing the one, 
we . may perhaps hereby. ſee-the other. 
Thus (for inſtance) this Auguſt 6, 1700. 
the ficſt Satellite immerges at 6 h. 44'?. 


m. which cannot be ſeen, not only by. 


reaſon of day Ve but alſo. becauſe” 
16th 


Tupiter's ſhadow a lictle to the 
lefc of his body ; but if you add ons 
whole obſcuration(wiz.,twice 1ch,g! 28 * 
the emerfion._ you will find viſible at 9 h 
3 according. to, Mr Flamſteed; at 9 b. 
4s” according to MonſicurCaſſini's Ta: 
bles. . Another inſtance will make. all 
yer. 
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yet more plain, OF. 19;at 9 h. 50 p- 
m, the 3d Satellite will emerge ; from 
which ſubſtrafting one Obſcuration 
(wiz, twice 1 h. 48) you will find the 
immerſion fall at 6h. 17 p.m, Which. 
may be ſeen, by reaſon that Jupiter is 
at a goed diſtance from his Oppoſition 
to the Sun, ſo that the ſhade lies fo 
far on the left hand., as to admit of 
ſeeing the 3d and- 4th Satellite between 
Fupiter's body and his ſhade. 

I might to theſe have added divers 
other remarks, particularly concerning 
the Equation of Light, or the time in 
which Light paſſeth from the Sun to 

7 upiter which is at laſt ſettled by that 
agacious Obſerver, ſo often before 
mentioned, Mr Plamfteed, But-I muſt 
forbear, fearing that I. have already 
wearied the Readers patience, and ſhall 
need: his pardon for detaining him 
ſo long on this ſubje&, from ſo ſmall 

, an * occaſion, as only a Satellite Inſtru. 
'ment- of Watch-work. But I was wil- 


ling from a ſmall IE rather than 


— ——E———— — 


_ — 


— _— 


r:5t at all, to ſay Tamerhing to excite 
the obſervations anEenquiries of others 
concerning this matter, which may 
be of vaſt uſe in. Navigation, making ©! 
and correQing Maps of Countries, &c. 
-” Many of thoſe, to whom this matcer 
would be of greateſt uſe, ſcarce ever 
heard.of it.and others (exceptMonfieur 


Caſſmi ) 
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Caf) have been backward in favour- 
ing the World with their obſervations 
neceſſary to Calculation. Ir is indeed 
a novel ſabje&, and full of difficulties, 
on which little hath beer writeen, and 
concerning which 'the- firſt material 
obſervations, to+ be relied'*on, 'were 
Hodierna's and Mr Rook's.'' Thoſe of 
the former were publiſhed, but not 
very accurate : thoſe of the latter were 
more accurate, but not publiſhed, and 
neither of them areyet 5o'years old. 
But neitherNovelty horDifficulty ought 
to diſcourage the curious and the dili- 
gent ;. to excite whom is partly the 
defign of this digreflion. 


HL. 
Fo corref# the motion of Royal Pendulums. 

PP Chap. 5. of the preceding Book; 
I judged it to be a good expedient, 
to bring a Pendu/umsto vibrate nicely, to 
add a Bob underneath the Pendulum 
Ball. This I have ſince found to ſuc- 
ceed ſo much aceording to expeRationz 
that I think it frivolous to attempt 
by any of the uſual ways to bring a 
large ſingle Ball to vibrate to one ſingle 
Beat, in any conſiderable quantity of 
Time. But when the Great Ball is 
brovght pretty near its due length, the 
litecleRegulating Bob will nicely perform 

the reſt. | 
The 
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The Great Ball being of--the” ufual 
weight and form, to {wing Seconds, I 
would have the Correfor, ar Regulating 
Bob, to'be about 10 ounces: Troy, to 


ſcrew up and down beneath the Ball ; as 


is directed in; Chap. 5 before../-; . 


But after all endeavours of this kind, 
it-muſt be expeRed, thatthe Movement 
will ſtil be expoſed to the influences of 
the weather, and the alterations cauſed 

of wry: 


For the-more eaſy and quick bring- 
ing. of a: Pendulum, that ſhould wing 
Seconds: to its true. length, I have 
compoſed the following-Table , which 
ſheweth the alterations which will-be 
made .in- 24 hours by ſcrewing up 


or 
letting down the great Ball, If therefore 
the Ball runs upon a Rule divided-into 
inches, and tenths of an inch, *tis eaſy 
to ſeehow much, or how. little the Ball. 
needeth to be altered. 


"Y | q ” " 4 % * + 
et _v 
— » y © 4 bees "the Sa 
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Fendi Virniom This Table wilt need” © 3 
of Vibrat| lictle explication. If 
your Bal] ſhould be at 
29 inches 2 tenths, it 
wonld -fwing 'Seconds; 
If you alter it to' 49 
' inches, '''r tenth, it 
would go 1 51 faſter: 
if to 39 inches 3 tenths, 
it would” go 1” 51 


flower. And fo of the- 
reſt of the Table.- 


i ”. i 
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Ei IV. 
. Of the Equation of Natural Days. 
Y reaſon that the- Sun's motign in 
| his. Orbit is \not equal, and that . 
alchough he moved equal arches of the 
Ecliptick in equal times, yet he: would 
£ome to the Meridian with unequal 
arches of the Equator, by whoſe equal 
Revolutions the Equal Time is meaſured ; 
hence (I fay) it will happen, that altho 
a Clock hould go fo exattly,” as at 
the years end to agree With the Sun, 
it will vary from the times ſhewed 
by th exaQeſt Sun-Dials. The quan- 
ty. of which Variations may -be ſeen 
in the following Tables for every day 
_.in the year. For which Tables I am 
| greatly obliged to that moſt- accurate 
+. Aﬀtronomer Mr Flamfteed ſo often men- 
tioned, 
Fhefe” Fables need but little explica- 
__ tion. If you would keep your Watch to 
*the Middle or Equal moticn of the Sun, it 
muſt po ſo many minutes and ſeconds 
- faſterpr flower than theSun-Dial,as the 
_ Tables ſhew-But if you would keep your 
Watch to go by the Sun-Disl, you may 
conclude it goes well, if it loſech or 
gaineth every day, ſo many Seconds as 
_ You will find in the Table. Thus (for 
_ » Example) Fan. 1. in Leap year, the Watch 
ought to be. 8 min. 47 Sec, faſter than 
the 


*Mr Flimſteeds Tables of Aquat: 
The Biſſextile, or Lea 


| | Fan. | Fer | Mare -| April. | 
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A The" Appendix. 19 3 
the Sun Dial : on Far. 2. it ought tobe - ; 
9 10%, &c. if you would /know oty 
the ſame days, whether your Watch 
goo well, when kept to go by the Sun» 
yal if ſet on Far. 1: it hath gained on : 
Fan. 2. as much as 8' 47” wanteth of 9's 
" 1o'\, wit. 23” you may conclude your 
Watch goes well. Otherwiſe you muſt 
ſcrew up, or let down the Ball or Cor* 
refer, until itloſeth, or gaineth accord= 
ing to the Equation Tables. 
The Tables will ſerve for many years, 
' being mede- for Biſextile, and. the' 3 
years following. - By an Almanack 
- therefore, or any other way, knowing 
the Year, you may find what Table 
you are to uſe all that year. 
By ' reaſon of the RefraRtions, or 
ſome error in the Sun-Dial, it may be 
convenient to compare, or fet your 
Watch at ſome certain hour of the day. 
Noon,is a good time for it, if you have 
anice Meridiarline, or any way to fee 
- when the Sun is exatly South, becauſe 
the time of the Day is not at all then 
" varied by the Refcactions, 'in Dials 
+ that caſt a ſhade. 
| V. 
Tofind a Meridian-Line. 
-Tt may happen that we may be at a 
Place , where'there is no' Sun-Dial, 'or 
not on& to be relied ' upon; of indeed 
where 
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The Appendix. 
where: we have a good one, it may be 
.of great uſe. to-us to have a Meridian- 
Line; "For the finding of which there 
are divers-ways, ah, ſhall ſhew only 
ewo. 
.* Thefirſtis, draw one or more Circles 
on ſome plain, as-on :the bottom of a 
Southern Window. (Or. you. may 
make the center on the Southern edge 
ofthe Window, and draw only half cir- 
cles.) Hang up a Thread -and-Plumbet 
exactly over, or in the-center of the 
Circles.' By a Bead ortwo ſliding up 
and down-the Thread, -mark out exact- 
ly. the /poincs - of the Circles, touched 
by the Shade of the Beads in ſome of 
the. Morning Hours (the longer - before 
Noon the better.) In the afternoon 
when the ſame ſhade of the Beads touch- 
eth the circles, mark; thac point,orpoints 
alſo...-A- line drawn..chro the Center, 
and in the middle, berween. theſe two 
points in the Circle,is the-Meridiatteline, 
or near {o, 

If you can't.hang up a Plumbet,a Pin 
ſer.cxaftly upright, will do'the matter. 

Another, and berter. way, is\-by-the 
Pole ftar,. when. it. is exacly...upon the 
Meridian, Or if but near fo, the error 
will not be: great. | 

You may find thetime when thePole- 
ſtar comes to.the' Meridian, .by .,Sub” 
ſtractipg the Suns Right Aſcertion fi om 
| the 
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The Apjendix ks 
right Aſcention- ofthe Pole-ſtar, and 
turning the remainder into hours, mi- 
" nutes and ſeconds, allowing to every 
i, | degree foir minutes of time, whereby 
Y | you will have the Apparent time, when 
the Pole-ftar comes on. the . Meridian 
above the Pole. I ſcarce need to obs 
ſerve, that the time when it comes uns 
Y | der the Pole is 12 hours diſtant. 
You may ſhorten your labour, by ufing 
Tables of the Sun's - right aſcention- in 
Time, which you may | find in - Sir 
FP T. Moor's. Mathem. mg yRevers | 
4 Noxe,If the Sun's R. Aſcention exceeds 
" Þ the PoleffargR. A. you muſt add 24hours 
to the Pole-ſtar's RA. & then ſubſtrac; 
'* | The right aſcention - of the Pole-Star is 
© | determined by Mr Flamſteed on 334144" 
of time in the year x690, and- thein> 
- | creaſe of its R. Aſcention 1. 16” of time 
in 10. years, Therefore: this-/preſevt 
Year 1700 its true R, Aſcention is of 
35". oo" oftime, | 
's If the unlearned Reader ſhould think . 
this way difficult , he may ſee | when 
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1 | the Pole-Srar comes near the Meridian, 
by hanging up a Line and Plumber, 
> and oblerving when the firſt Starin the 


Great-Bear's tail, next her Rump, comes 
under the Line on one ſide of the. Pole, 
or when the Plumb- line interſe&s the 
Star in Caſſopeia's Knee on the. other 
ſide of the Pole. 

When 
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We. 7: Wheti the'Pole-ft found 20. ho-on 
G the Mecidian,! i 'ou. hang” AO) 
ftrings with Plum | 
Pole-Star and your oye, this rear 
Meridian-line, to\ee when the Sun.comes 
to the. Meridian. Or you, may; do it 
with a Crevis'between ewo'boards, or 
plates of Metal, almoſt touching::.one 
another.: Or (which "is a betteriway) 
with a pairof Sights, ſuch'as :Surveyors 
uſe "nj much longer) with-a.Crevis 
in one Sight next the eye ; and alarge 
aperture inthe other with a fihe Cars: 
| =p down the middle. {;:Theſe 
ld be gang}. \4s tO 
look' either at the' P by Dght'x 
or the other way at the Sun byday: ” / 
Bute much; the beſt way which-I 
wy yet thought of, and whighnle ts 
ingly nice, is wirkths j 
| Fig ny, tre is thus made. At each 
of ia board, jor rather L flat 
Iron-bar (A..B) fix two uprightfiglics:: 
one with-a'very ſmall Hole (aub.1) ro 
look through to _ Sun ; fra -other 
(6.9) with ail hole; to des 
Pole-ftar. \No Nookirfoncs 


the fame bar p fixtwo' arms (C: - 
0 


to'bendioff, 1o-as to be ,oue of theway 


of the Sights, when you Tobk-cthrough 
them. 'On the top of theſe arms; 
place a-ſmall rod of Iron or Wood; to 


turn with a joynt at D. which'/rodis-20 
bear 
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the Plumb-lines ( E. F/Y and 
a backward . and forward, fo ast&- 
ng the Plumb-lines to the' ights at * 
vp. Place this inſtrumentor'x' 
edeſtal (G, H.) to turn round'on it}. 
| ſtifly. is” top 
Your inſtrument being thus prepard, 
* plant ir in ſome convenienc . place, 
| where you may ſee the Pole ſtar, by 
night, and the fun by day. When the 
Pole-ſtar is on the Meridian, Took thro - 
he Sight with the bigger Hole, 'and - 
S turn the whole inſtrument ibour until - 
| you ſee the oppolite Plumb line inter- ® 
[et the Pole-ſtar. Take care at the fame - 
| thme, that the Plumb-lines hang fo' as: + 
to interſe& the Sights, Your inftra- - 
mene, thus plac'd, ftandeth nicely in * 
the Meridian, fo as to ſee when either 
Sun, Moon, or Stars come on: the - 
Meridian. 
> When you look by night, 'tis neceſ- 
fary that a Candle ſhould ſhine or the-- 
Plumb-line, that you may fee it; - 
If you look 'at the Sun, you muſt 
guard your eye againſt” the Sun-beams -» 
With a coloured Glaſs, or one blacken- 
ed with the ſmoak of a Candle; ( 
F had almoſt forgotten, to fay that, 
it matters not much what length” the 
bottom piece, A: B. is offbur the long-- - 
er the better) provided that thePlumb- 


lings are high. enough to {x5 the” Pole-;- 
| &*: | ſtar,” , 
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FYIRDS) E328 Fog near 4 
; This inſtrument is very; leryiceable 
#6 ſeveral purpoles: particularly r. To 
fee the Sourhing of the. Sun, or Moon : 
. whichyou may.do with great exattnels, 
-/ Lip mayiee nicely when the very edge 
ebitheSun or Moon toucheth the Me- 
xidian,.and whilſt all cheix body is paſ-| 
Wt <= 01-97 
/ {2+c; Lou may. ice. what Stars are, at 
any ume ,; on. the Meridian; - either 
Naorthward or.Soathward ; and fo find 
-thebour of the. night. ; 
3- You may with all exaQneſsconti+ 
nue-your Meridian-line for many Miles, 
15: you pleaſe, by .looking thro eitheq 
Sight, and ſeeing what - objects che 
Plumb-lines interſe&. 
4.If you would be-ſtill more nice,yo 

may apply a Teleſcope to this. Meridian I: 
fixument, by placing, for the Eye-glaſs 

a Convex glaſs; of a convenient Focus 
at a due diſtance berween. the Plumb 
line and either Sight,ſo-as thro the Sight 
to fee the Plumb-line thro the Convex 
zhalscor-Eye-glaſs; ) And at a conveni 
eat. diltance:. from the Inſtrumenc 
place: another. Convex-glals for the 
Qiect-glals, 
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Meridian-Inſtrument 'may as well (and 
eing made Teleſcopulous) much ber- 
rer ſerve the defgn of trying whether 


ſome have experimented with more 
trouble and expence than this inſtru- 
ment comes to. 

6. This Inſtrument is very "eaſily 


_ brought' to. the Meridian, For whe- 


ther it ſtandsupright, aſide, of any'other 
way , ftill the Plumbilines may be 
broughteafſily to their due place. 

7. This inſtruments ' prepared with-- 
little coft or trouble ; it may be'carried 


from place toplace; or imitated where- 


ever there is occaſion to corree either 
Sun Dial or Watch. - 


5. If T am not much miſtaken; this * 4 . 


ereth or not; which - = 


Decemb, | 
Hour. Min. 


w > . 


| skilful Reader, to-whom' it) may: 
uſe for ſome years. But it will in time» __-- 
run out, by reafon of the increaſe of 
tle} Pole-ſtar's:/R. Aſcention, Leap 


the Pole-ſtar is on the Meridian. 
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year, @c. - 
The Hour and: Minute: when the 
Pole-ſtar comes on the Meridian . is 


ſhewn .every fifth day... But-in- 4a, 
Fuljie cannot be ſeen, when © 


une, and 
it- is on the Meridian, by reaſon © 
Daylight. | 


The Table will be ſufficiendy explain< 
ed. by an Example or-two. Fay. 5. The 


Pole-ftar comes to- the-Meridian at 45 
minutes after,4 of clock -in the morn- 
ing z. at whichtime.you may ſet your 


Meridian-Iuſtrument, So you may do - 


the ſame, on Mar.:2cth at 54, after 11 
of clock at night, at+ which time. alſo 
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To make a Teleſcope for the, Governments 
of Watcbes. 


In chap.:1z, F 'mentroned: a Teleſcope 


w_ 


for the governing a Watch by the Fixed - 
.. Stars, And becaule it is- the 'niceſt way 


I have mentioned (by reaſon yow may 
ſee a Star paſs at one Beat of a Pendu- 


lum) therefore L1hall here deſcribe the. 
way,to-make fluch-a Teleſcope, as is.necd- - 
ful for chis purpofe... 


gy 
L Pics. 


beof © © 


% * 
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about 


acroſs, fo as to. be feen clearly. when 
ou look thro the Eye-glaſs. Letthere 
+ an aperture - near thefe croſs-hairs, 
that-the lighe of a Candle. may/ſhine 
on them, in the nighe, when you-leok 
ata Star- It is convenient that the 
- Fye-glaſs 2nd Croſs-Hairs' or. Threads, 
ſhould be lodged in a ſhort leſſer. Tube 
by themſelves, ſ{o- as to go into,-and 


flide backward and forward, iti the end. 


of the larger Tube ; whereby you- may 
ſet the 'Zye-glaſs and Croſs-Strings nearer 
unto, or farther off from the-Qbjett- 
Glaſs.A\{ſo there muſt be a conical Socket 
of Wood before the Eye-glaſs, ſuch as is 
uſual in all Teleſcopes, to look thro : 
but ics perforation muſt be very ſmall, 


b.. fo:as only. to:give you. leave to ſee the 


Star through 1t, 
= Your Teleſcope being thus prepared, 
-you mult plant it for obſervation, as is 
direted in the foregoing Book... - 
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Mindanao, 'and other Philippineand Eaft- 
India Tflands near Cambodes, China, bor” 
moja, Lutonia, Celtbes, &c. New Holland,” 
Sumatra, Nicobar Iſles ; the:Cape of Good 
Hope, and Sorts Hellena, Their Soil, 
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By William Dampier. Vol. the firſt, il- *. 3 
luſtrated with particular - Maps and. AS # 
Praughts. The Fourch Edition, Cor-- b- 
rected. 
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Three Parts, vis: "1. *A* Supplenient of © 
the Voyage round the World, * deſctibing . 
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Manner, Trade, Policy, Oc, 22 Two 
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Logwood. Cuttipg,. Trade,. drevo Fir 
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edition, 
og of the Principal Dutics of the 
ltigion.  Withplain Arguments ro 
| e fincere and ſpeedy praQice of - 
1... To edrertay 13 added, a Prayer fuited to 
7 Wwhole,-ro be uſed Morning and Evening. 
£ the Church of England, for the 
tioners , Price 3. or 20 #. per 
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—_—_— ry young. ons: to Jead - 
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and wor 
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John Birket, V icar © Milfor an 

e, - The Second Edition; with: 


| #1 face.” Price 3 d. or 20- Þzr Hundred, | 
ME Wingate's . Arichmetick : con» FF 
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6: attaining the Knowledge and Practice 

0 Noa mon: Arithmetick. . he tenth edt» 
fy wry much enlarged. . By. Fubn Ker- 

ace Teachec of:the Mathematicks. 
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